Direct inhibition of neutral endopeptidase in vasopeptidase inhibitor-mediated amelioration of cardiac remodeling in rats with chronic heart failure.
Vasopeptidase inhibitors possess dual inhibitory actions on neutral endopeptidase (NEP) and angiotensin-converting enzyme (ACE) and have beneficial effects on cardiac remodeling. However, the contribution of NEP inhibition to their effects is not yet fully understood. To address the role of cardiac NEP inhibition in the anti-remodeling effects of a vasopeptidase inhibitor, we examined the effects of omapatrilat on the development of cardiac remodeling in rats with left coronary artery ligation (CAL) and those on collagen synthesis in cultured fibroblast cells. In vivo treatment with omapatrilat (30 mg/kg/day for 5 weeks) inhibited cardiac NEP activity in rats with CAL, which was associated with a suppression of both cardiac hypertrophy and collagen deposition. In cultured cardiac fibroblasts, omapatrilat (10(-7) to approximately 10(-5) M) inhibited NEP activity and augmented the ANP-induced decrease in [3H]-proline incorporation. ONO-BB, an active metabolite of the NEP selective inhibitor ONO-9902, also augmented the ANP-induced response, whereas captopril, an ACE inhibitor, did not. The angiotensin I-induced increase in [3H]-proline incorporation was prevented by omapatrilat and captopril, but not by ONO-BB. The results suggest that vasopeptidase inhibitor suppressed cardiac remodeling in the setting of chronic heart failure, possibly acting through the direct inhibition of cardiac NEP. Vasopeptidase inhibitors may have therapeutic advantages over the classical ACE and NEP inhibitors alone with respect to the regression of cardiac fibrosis.